INTRODUCTION
Extensive data about the diversity of xylariaceous fungi in Argentina was generated during the last ten years. This is mainly due to the several mycological expeditions carried out in the subtropical montane forest of the Northwestern region (Hladki & Romero, 2010; Kuhnert et al., 2015 Kuhnert et al., , 2017 Medina et al., 2016; Sir et al., 2012a, b, c; 2013; , 2016a Sir & Hladki, 2014) .
The recently proposed family Hypoxylaceae (Wendt et al., 2018) (Hladki & Romero, 2009a, b; Ju & Rogers, 1996; Sir et al., 2015; Kuhnert et. al., 2017; Daranagamma et al., 2018; Wendt et al., 2018) . Originally, Annulohypoxylon was included in sect. Annulata J. H. Miller of Hypoxylon (Ju and Rogers, 1996) . This section grouped species with (a) carbonized stromata, (b) conical-papillate ostioles surrounded or not by a discoid area, (c) smooth ascospores usually with dehiscent perispore but with a thickening of 1/3 of the length of the ascospores and (d) nodulisporiumlike anamorphs. Later, Hsieh et al. (2005) segregated the section Annulata as a new genus, based on a β-tubulin and α-actin phylogenetic analysis. Over ten years later, Kuhnert et al. (2017) used a polyphasic approach to improve the resolution of infrageneric relationships. Their work clearly shows the presence of two distinct lineages within the genus in accordance with previous results by Hsieh et al. (2005) . Wendt et al. (2018) provided an extensive multigene phylogeny of the Xylariaceae using the internal transcribed spacer region of the ribosomal DNA (ITS), the large subunit of the ribosomal DNA (LSU), the second largest subunit of the RNA polymerase II (RPB2), and beta-tubulin (TUB) as genetic markers. Their data resulted in the segregation of the genus Jackrogersella L. Wendt, Kuhnert & M. Stadler from Annulohypoxylon. The new genus includes species characterized by: 1) inconspicuous or reduced ostiolar discs and 2) azaphilones of the specific cohaerin type (including minutellins and multiformins) as stromatal pigments (chemotaxonomic markers). Therefore, the generic Annulohypoxylon concept is limited only to those species with conspicuous ostiolar discs and stromatal pigments with naphthol derivatives (binaphthalene-tetrol, truncatone A, daldinol A) or truncaquinones (Kuhnert et al., 2017) .
According to this new concept, Annulohypoxylon currently comprises about 45 species and two varieties, most of them distributed in tropical and subtropical regions (Wendt et al., 2018) . In South America, 19 species are recognized (Cruz & Cortez, 2016; Hladki & Romero, 2009a, b; Ju & Rogers, 1996; Kuhnert et al., 2017) , from which only nine have been formerly cited for Argentina: A. bovei (Hladki & Romero 2009a, b; Kuhnert et al., 2017; Daranagama et al., 2018) .
This work deals with an update for the diversity of the genus Annulohypoxylon in Argentina, including two novelties for the Southern Cone. Based on specimens collected during the last six years in the subtropical montane forest ("Las Yungas") located in the northwest and from previous reports, eleven species are recognized for this country and summarized in a comparative table. We also provide a provisional key to the species, comments, photographs, and a distribution map of these species in South.
MATERIALS AND METHODS
Fresh materials were collected mainly during 2011-2017 in natural reserves of the montane forest of Northwestern Argentina: Baritú, Calilegua, Campo de los Alisos and El Rey national parks; El Nogalar de los Toldos national reserve, Acambuco provincial reserve, and Parque Sierra de San Javier. In addition, several specimens of BPI, LIL, LPS, MFLU, NY, P, and WSP herbaria were examined and compared (acronyms according to Thiers, 2017 , http://sciweb.nybg.org/science2/ IndexHerbariorum.asp).
The materials were studied, isolated and cultured following the methods described by Ju & Rogers (1996) and Kuhnert et al. (2017) . The KOH-extractable pigments were evaluated after 1 min of incubation and compared with the color chart of Rayner (1970) .
The author names of the fungi and host species were taken from Index Fungorum (http://www. indexfungorum.org/) and Tropicos (http://www. tropicos.org/Home.aspx), respectively. Teleomorph. Stromata effused-pulvinate rarely glomerate; 10-25 mm long × 5.5-12 mm broad × 1-1.5 mm thick, with perithecial mounds 1/2 to 1/4 exposed; surface shiny black; red-brown to black granules immediately beneath surface, orange-brown granules detected by microscopic examination in water; KOH-extractable pigments Vinaceous Purple (101); the tissue below the perithecial layer inconspicuous, black. Perithecia spherical, 0.6-1 mm diam; ostioles conical papillate, encircled with a bovei-type disc 0.33-0.4 mm diam. Asci not observed. Ascospores brown, unicellular, ellipsoid-inequilateral, with broadly rounded ends, (7.1)7.9-9.0(9.6) x (3.3)3.5-4.2(4.4) μm (N= 60, Me= 8.5 × 3.8 μm); with straight germ slit spore-length on the convex side; perispore dehiscent in 10% KOH, smooth with a thickening on the convex side; epispore smooth. Anamorph on the natural substrate from isotype (WSP 69635): Conidiogenous structure on tomentose tissue Sepia (63). Conidiophores with nodulisporium-like branching pattern, erect, 150-400 µm high, brownreddish, roughened. Conidiogenous cells hyaline to pale brown, roughened, 13.3-20.6(27.1) × (1.9)2.2-3.3 µm. Conidia hyaline, smooth to slightly roughened, ellipsoid, 3.5-4.7(5.6) × 2-2.7 μm.
RESULTS

Taxonomy
Culture. Not obtained.
Distribution. Argentina, Brazil, and Mexico (Ju & Rogers, 1996) .
Observations. Annulohypoxylon purpureonitens was so far only known from northern Brazil and Mexico (Ju & Rogers, 1996) . The presence of this taxon in the Southern Cone is evidenced by a unique collection from the north of Salta province. The species is very closely related to A. nitens but can be easily differentiated by its pigments (purple vs green) (Fig. 1A) . The isotype (WSP) contained an anamorph attached to the stromata, which was not described in the original publication. observed this structure, and presented a picture that showed the ramification with nodulisporium-like branching pattern. Here we provide, for the first time, a full description and illustration of this anamorph (Fig. 1E, F) . Kuhnert et al. (2017) Teleomorph. Stromata glomerate with few perithecia or effused-pulvinate; 2-23 mm long × 3-10 mm broad × 1-1.5 mm thick, coalescent, with inconspicuous perithecial mounds up to 1/2 exposed; surface Umber (9), becoming Sepia (63) to blackish when old, pruinose; orange brown granules immediately beneath surface, red-brown granules detected by microscopic examination in water; KOH-extractable pigments Vinaceous Purple (101); the tissue below the perithecial layer inconspicuous, 0.4-0.7 mm thick, black. Perithecia spherical to subspherical, sometimes compressed, 0.45-0.5 mm high × 0.34-0.5 mm diam.; ostioles conical papillate, encircled with a truncatum-type disc 0.17-0.25 mm diam. Asci 8-spored, cylindrical, 99-106.5 µm total length, spore-bearing part 43-52 × 3.9-5.5 µm, stipe 29-60 µm long; with amyloid, discoid apical apparatus, 0.5-0.7 × 1.2-1.4 µm. Paraphyses filiform 2-3 µm, wide at the base, tapering above asci. Ascospores brown, unicellular, ellipsoid-inequilateral, with broadly rounded ends, (6.3)6.6-7.8(8) × (2.8)3.1-3.5(3.7) µm (N= 40; Me= 7.1× 3.3 µm); with straight germ slit spore-length on the convex side; perispore dehiscent in 10% KOH, smooth with a thickening on the convex side; epispore smooth. Anamorph on the natural substrate: Conidiogenous structure on young stromata or around of mature stromata on tomentose tissue, Umber (9). Conidiophores with virgariella-like ( Fig. 2B ) to nodulisporium-like ( Fig. 2C) branching patterns, erect, 150-400 µm high, brown-reddish, roughened. Conidiogenous cells hyaline to pale brown, roughened, 13.3-20.6(27.1) × (1.9)2.2-3.3 µm. Conidia hyaline, smooth to slightly roughened, ellipsoid, 3.5-4.7(5.6) × 2-2.7 μm.
Culture. Colonies on OA covering a 90 mm Petri dish in 4 weeks, at first whitish, becoming Greyish Sepia (105) with reddish tones, velvety to felty, zonate, with entire margin, Brick (59); reverse Brown Vinaceous (84). Conidiogenous structures developing on white to Salmon (41) areas; with virgariella-like ( Distribution. Argentina, Brazil, French Guiana and Martinique (Pereira et al., 2010; .
Observations. Annulohypoxylon purpureopigmentum is a species with doubtful affinities to the genus (Kuhnert et al., 2017; Wendt et al., 2018) . It has been recorded from tropical regions of South America and the Caribbean. Pereira et al. (2010) erected this species based on a collection from Bahia, Brazil. and cited it for French Guiana, Guadalupe Island, and Martinique Island. The Argentinean material is the first recorded from a southernmost tropical region of the South America, indicating the species may have a widespread distribution in the Neotropics.
The Argentinean collection was found on dead branches of an undetermined Myrtaceae species, coexisting with an undescribed species of Annulohypoxylon (having green KOH-extractable pigments). The observed stromata, ascospores size, and extractable pigments are typical of the species. determined a truncatumtype ostiolar disc for this taxon, contrary to what was interpreted by Pereira et al. (2010) (who characterized it as bovei-type ostiolar disc). This is in agreement with our observations for the holotype and the Argentinean material. Kuhnert et al. (2017) reported this species contains an unknown stromatal main compound related to hinnulin A. For teleomorph and anamorph descriptions, see Ju & Rogers (1996: 207, 
as Hypoxylon bovei).
Distribution. Argentina, Australia, Chile, Indonesia, and New Zealand (Ju & Rogers, 1996) .
Observations. Annulohypoxylon bovei is probably host-specific for Nothofagus Blume (Ju & Rogers, 1996) . Its stromata are always pulvinate with only a few perithecia (Fig. 3A ) and ostiolar discs with bovei-type dehiscence (Fig. 3B, C) . The ascospores are ellipsoid-inequilateral with a central and short germ slit on the convex side (Fig. 3D) .
The young stromata release Vinaceous Purple (101) pigments in contact with 10% KOH, but in mature stromata they are Fawn (87) or lacking. Kuhnert et al. (2017) For teleomorph and anamorph descriptions, see Ju & Rogers (1996: 213, 
as Hypoxylon leptascum).
Distribution. Argentina, Brazil, Paraguay, Thailand, USA, and Venezuela (Ju & Rogers, 1996) .
Observations. This species was reported for first time in Argentina by Daranagama et al. (2018) . It can be easily distinguished from other species occurring in Argentina by its fusoid ascospores (Fig. 3G) (Ju & Rogers, 1996; Liu et al., 2015) . Its smaller ascospores are useful to distinguish it from A. macrosporum (18-20.7 × 4.2-5.7 µm vs 10-16.8 × 3.5-5.2 µm). Moreover, A. thailandicum has smaller ostiolar discs (1-2 mm vs 0.28-0.35 mm), whereas A. urceolatun has pigments of different color (purple vs green). Annulohypoxylon leptascum is also characterized by containing truncatones A & C and BNT as chemotaxonomic markers (Kuhnert et al., 2017 (Ju & Rogers, 1996; Kuhnert et al., 2017) .
Observations. Annulohypoxylon moriforme var. moriforme is distinguished by having glomerate or hemispherical stromata, ellipsoid-inequilateral ascospores (6-9 × 2.5-4 µm) and green extractable pigments (Fig. 3H) . Occasionally, the stromata are effused-applanate (Fig. 3I) ; this tendency was observed when the species grows on wood, while the stromata are glomerate to effusedpulvinate on bark. Kuhnert et al. (2017) included the specimens cited here in their polyphasic analyses, confirming the identity of this fungus. The Argentinean specimen was found to contain truncatone A & C and hypoxylonol C & F as stromatal constituents (Kuhnert et al., 2017 For teleomorph description, see Hladki & Romero (2009: 279) . For teleomorph and anamorph descriptions, see Ju & Rogers (1996: 220, 
Distribution. Argentina (Misiones).
as Hypoxylon nitens).
Distribution. Pantropical .
Observations. This is the first report of A. nitens for northwestern Argentina. Previously, this species had been reported for the northeastern (Entre Rios province) and central (Buenos Aires province) regions of the country (Hladki & Romero 2009a) .
The shiny black stromata, bovei-type ostiolar discs, and green pigments (Fig. 4A-C) with truncatone A & C, are diagnostic characters useful for the identification of this species (Ju & Rogers, 1996; Kuhnert et al., 2017) .
Specimens examined
ARGENTINA. Entre Ríos, Parque Nacional Predelta, 32º 03'43" S 60º 38' 39" W, For teleomorph and anamorph descriptions, see Ju & Rogers (1996: 225, 
as Hypoxylon stygium).
Observations. Annulohypoxylon stygium is cited for the first time for the north of Argentina; it was previously collected in Buenos Aires on Eucalyptus viminalis Labill. (Romero, 1998) .
The species is characterized by having a vinaceous stromatal surface when young, becoming blackish at maturity. Its perithecial mounds are inconspicuous. In comparison with other Argentinean species, it has smaller ostiolar discs (≤ 2 mm) and ascospores, these have a germ slit on the flattened side (Table 1, Fig. 4F) .
The anamorph of A. stygium was observed on young stromata or surrounding the mature stromata with periconiella-like branching patterns (as defined by Ju & Rogers, 1996) (Fig. 4G, H) . The species usually contains BNT, truncatone A & C and an unknown major compound in its stromata (Kuhnert et al., 2017) . Teleomorph. Stromata effused, applanate to pulvinate; 0.7-80 mm long × 0.5-40 mm broad × 0.8-1 mm thick, with inconspicuous perithecial mounds up to 1/4 exposed; surface Umber (9) with grey tones when young, becoming black to blackish when old; brown to black granules immediately beneath surface, brown granules detected by microscopic examination in water; KOH-extractable pigments pale Olivaceous Grey (121); the tissue below the perithecial layer inconspicuous, black. Perithecia spherical 0.55-0.75 mm diam; ostioles conical papillate, encircled with a truncatum-type disc 0.3-0.35 mm diam. cylindrical, µm total length, spore-bearing part 42-57 × 4-7 µm, stipe 59-120 µm long; with amyloid, discoid apical apparatus, 0.65-0.95 × 1.2-1.7 µm. Paraphyses filiform 2-3.7 µm, wide at the base, tapering above asci. Ascospores brown, unicellular, ellipsoid-inequilateral, with broadly rounded ends, (7)8-9(9.8) × 3-3.8 µm (N= 60; Me= 8.5× 3.4 µm); with straight germ slit spore-length on the convex side; perispore dehiscent in 10% KOH, smooth with a thickening on the convex side; epispore smooth. Anamorph (from Sir & Hladki 805): Conidiogenous structure on tomentose tissue Sepia (63) color. Conidiophores with nodulisporium-like branching pattern, 120-400 um high, brown, roughened. Conidiogenous cell hyaline to pale brown, roughened, 11-20 × 2.5-3 μm. Conidia hyaline to pale brown, smooth to slightly roughened, ellipsoid, 4.8-6 × 2.6-3.2 μm.
Distribution. Argentina and Paraguay (Hladki & Romero, 2009b; Agüero et al., 2010) .
Observations. Annulohypoxylon subeffusum was erected by Spegazzini (1884) and is only known from the Southern Cone. It is characterized by effused, applanate to pulvinate blackish stromata with brown tones when young, inconspicuous up to 1/4 exposed perithecial mounds; ostiolar truncatum-type discs; amyloid apical rings and brown ellipsoidinequilateral ascospores with straight germ slits spore-length and dehiscent perispore in KOH. The most useful character for delimiting this species is their diluted Olivaceous Grey (107) extractable pigments composed of BNT and truncatones A & C as chemotaxonomic markers (Kuhnert et al., 2017) .
Specimens examined
ARGENTINA. Salta. Dpto. Gral. José de San Martín, road to Reserva Provincial de Flora y Fauna Acambuco, 21-V-2015, on dead trunk of Myrtaceae, Sir & Hladki 805, 810, 818 (LIL) . Sir & Kuhnert, Fungal Diversity 85: 20 (2017 For teleomorph and anamorph descriptions, see Kuhnert et al. (2017: 20-21) .
Annulohypoxylon substygium
Distribution. Argentina, Georgia, and Iran (Kuhnert et al., 2017) .
Observations. This species was erected by elevating the former variety A. stygium var. annulatum to species rank, based on morphological, molecular, and chemotaxonomic data (Kuhnert et al., 2017) . Its ascospores are similar to A. stygium but can be easily differentiated by the size of the perithecia and ostiolar discs (Table 1) . Typical stromatal metabolites are daldinone A and BNT (Kuhnert et al., 2017) .
The species has a particular distribution and a variety of hosts. It was found on Carpinus L. in Georgia and on Acer L. in Iran; while the Argentinean materials were found on Junglans australis Griseb. ("nogal criollo"), on Celtis ehrenbergiana (Klotzsch) Liebm. ("tala") and on remains of others unidentified native trees.
Specimen examined
ARGENTINA. Salta. Dpto. Santa Victoria, Reserva Nacional El Nogalar de los Toldos, on trunk of Junglans australis Griseb ("nogal criollo"), 27-XII-2011, Sir & Hladki 083, 093, 112 (LIL) For teleomorph and anamorph descriptions, see Kuhnert et al. (2017: 13) .
Distribution. Argentina (Kuhnert et al., 2017) .
Observations. Annulohypoxylon yungensis is very common in the northwest of Argentina but it was not found in the montane forest of Jujuy province. The diagnostic characters are exposed in table 1.
Specimens examined
ARGENTINA. Salta. Dpto. Anta, Parque Nacional El Rey, 29-IV-2014, Sir & Hladki 727, 728, 734 (LIL) 
Provisional key to Annulohypoxylon in Argentina
DISCUSSION AND CONCLUSIONS
The research of the diversity of xylariaceous fungi carried out in the last fifteen years in the northwest of Argentina can be considered as one of the most extensive and intensive made in the country. As a consequence, almost a hundred of xylariaceous species have been recorded, from which 52% belong to the Xylariaceae, 45% to the Hypoxylaceae, 2 % to the Graphostromataceae and 1 % to the Lopadostomataceae (Daranagama et al., 2018; Hladki & Romero, 2010; Kuhnert et al., 2015 Kuhnert et al., , 2017 Medina et al., 2016; Sir et al., 2012a, b, c; 2013; , 2016a , b, 2017 Sir & Hladki, 2014) . Additionally, we are aware of the existence of more than 130 species (unpublished data).
Previously, nine Annulohypoxylon species had been cited for Argentina. In the present work, we report eleven species, including two new records (A. stygium and A. nitens) for the Argentinean mycobiota. Particularly, we must highlight that prior to our surveys, only A. subeffusum was known for the northwest of Argentina (Agüero et al., 2010) . Since then, we reported additional species for this region, i.e. A. moriforme var. moriforme, A. leptascum, A. substygium and A. yungensis (Kuhnert et al., 2017; Daranagama et al., 2018) . Thus we recognize eight species of the genus for the northwest of Argentina, which is the highest percentage of species for the country. This figure is due to the greater sampling effort carried out in the subtropical montane forest of Argentina. We expect at least ten more species of Annulohypoxylon to be present in "Las Yungas" area reflecting the high diversity of the mycobiota of Argentina.
